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(57) Abstract: 

PROBLEM TO BE SOLVED: To provicte a functional 
nanostructure which can show the optical characteristic 
of photoelectric conversion with Ngh density, and to 
provide an optical element. 

SOLUTION: The functional nanosructure has a supporting 
body 1 having a plurality of independent pores, where 
the diameters of opening parts are 50 to 600 nm and 
depths are not less than 100 nm and semiconductor fine 
grains 3 included in the pores. 
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7-f-. |5J5 5 2 5 4 4 0^<D^mm^, #^^7 - 2 4 
97 9 0-t. #^1 0-50451 2-^. iaimflF9 

8/5 0 3 9 s^mco^jkmizMm^tihmni^mii^m 

[00321 ^^^mm (^mm) im\>^izm^j:h 

t. zix^miif^izm^izfy^^-^xi>x\>^. mui. 
mm^^mmK m-&mm. m&mmnxx/^mmx 
h^mm&mt:m\'^x . ^fm^mm. m&jmMmis 
xx/^mt^mmiz^ti^'ti^mmm^tLfc^mwmm. 
^s-#s?L. ztii^(D^mm^t:^^Mcm¥Hzf>^ 

m. m^^miiMnix/^^mm\iimiz^witx . 
^m^mmizma.'t^ztizj:^)^ 3m^(r>^^^y 
-y^fu:^-im'tzt^<. mmmiz-i^Lx. 

:itifiX'^h. 

[ 0 0 3 3 J *f6B^-c{i. 1 1 tc. mm<m 

m^^m-t^mmx'^m<r)i\L-^'^'k. wloi^^. 

fife, TCNE. TCNQ. 7°;i^i/Tyy;u— ^fc'Oi^T 

y) . ^VT=.vy. Ti^vr-t^uy. mv^ytyx-y 
mmi^. Tjv^^^-^^yi^yy. {v>-y :i^-i^y) 

>-KU ( p-7i-I^>b'^^>) 

im. DNA. RNA. mmBn 
^^y. ^hvy. b'^^y. rbv*>. ?feaB)ia 

[00341 :¥^m(^mmi-ymtwizi5\vi:\ ms. 

^) iimzmTiiz^^^nrz^x'%t.tih , ^^bbt- 
{4. m^zmLLfzmi o^y-mi o o:^y::^--:^^- 
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\.zmx-th:Hmt Lx\t. mts.^wmiL=?-cr>^WLm.(,z 
mi-^m^^mmL. nmm^mmLxmim^zmK^ 

Sit h , muf. m'&coriv $ ^^mc^)^®^ 

a. t-r. TJU^=.^M.mm<7)mwnzxo. mojs 
mzMm&mfA^mfxL. ^<r>ik. Tiv^=~^M.mu^ 
i^*L, mm/mmtt-^^^Lxx^hmii^mzimim 

i^it-^'!m<^mm^im^j:i^i.zX'oxmxLfzmzmii 

[0035] mtl*l^$ii^c:#»««S^^*/i{i€LS 
{ci-SS^^k. isXl/:l1xh<m.^^iy^\,z2^hm^it 

m-h nm^zm-^m^itx'h ot t . *> ti6,m 
mizx-yxm^^tifz-Tmrn mx.\i. ^s^^wt 

t iv^. mit^wmm^ifi. mmii(7)[^mzit^ 
^^izx^xm^^ixx\^h<7yifint.L<. m*>. m 

m^^zX'yxmmt^ixx\i^h(r>t)mt 
[ 0 0 3 6 1 * -mw¥-mwmiL=f-mcm'&it\i. m 
ss^w<mii(r>p^mzii\,^x^im^=m^-^ 

fA) twmi^zmmLfzmm.t^hz.tf,zk-oxfi^x 
z.(r>xo^j:mmi^zw^vfmmi. mut. 
^wwm-mti^^mmmzmxLtz^. ^fws 
'm-comMtmm^^ms.izmt^L t j; ^ T^# 

fzmmi^bLx. m-h. ^niicrf^^i^mmttxmii 
iz^^^tLXi>x\>\ ^Himm^izusmmimL. 

^i/^<7>&Mmm<^ijm(tz-:>\>^xii. mmnEmm. 
mm^m:mmM(7>m^tmm. swffcwaiiig. 200 

[0037] ^^mimfitf-mii. mtmji(7)p^mz}3\^ 
xii'-^Kt i>-^i}imm,mimbmLx\'^^<7)i}mt t 



wk=fkmmimm\,zwk'^^h :it¥X'^h, $ 4> 
min<7mm^WLmmfAx^m-^^bx\ mn 

[0038} ^wmiL=Fi,zmm-^m^^m^'^^ ^ ^ 
tcj:-5-c. ^mm.=i-^^imm^'^^:ib^x'%^ 

mmc^m'kmm^twmz-yx^xim&^titc^^ifi. * 

sgiSti^iiSfe*^®«$it -i. ^ 7&^T'# -!> . mn^iz 
i:L-cfi. ^m(om&^{z. ^mz^mLtz^^mm. 
m(r>mm.^^wmm.f-i^^'t^m^^zmM-t^:m 

U TO V^))V^ 3 h ^ i^r o f:;rc:i h U 

^rJ'V. i^^oax^v, :7DO*yPA, ^on^y-tT 
y^) , X— T-;l^ ( i/xf-;^x— 7-;W> T^h^bKo 
, v-'^f-yuxyPTj-v^^rixK, r^HilS (N. N 

m) . N-y^;H^ayK>. 1. 3-i^'y^;M5r 
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M-fbicS (^=^-»f>'. '<.y-<r>. h;t'X 

[0039] immmmr)r/mw^ti. 

xtf, mmmmmmAi^m^x'h^^ii. miit^^z 
im^-^x. ^mm^i}-(:>^^mizim$-^xm^ 

^^-^ii. mjif^iz^i^wm'i'^rmx-ttmttiit^k 
iz. miii^izmmmmmmmAco^^fAX'h^mmw 
it-^imiiyL<imi^t LxmxLfz(7)-h. mmR 
m^zx -yx^mwmm^iti^i^^hmizi^^-r^^mmm 

[0040] :^mmzmm^^^j:mmmmm:\<7)vtmm 
tLxii. m^ymmmfAbLx, S'fb^7Bi^c7>^ ^ 



(Y-a) 



(Y-b) 



[0043] milB-JKs^ (Y-a) tf. QyMiMfgJl 

TY~)mx'h6<^miL<. ^^-tY-zm. f-r 

<. :f^-^Y-jm^t:it-( ^rY-fumxh^cotim 
izntL^\ QyHzx'jm^^ti^emmii. ^o'J 
ym. \^v^iyym. i^vyi^ym. tf^i^'yj^iJtJi 
h UTi^ymx'h^coij^Mt L< . i^vnr-*)-?.*/) 

[ 0 0 4 4 ] flfle-JS^ (Y-b) 4». AyMiSSJl 

[004 5] mrlBHKie (Y-a) , (Y-b)iJj:l^ 

(Y-c) 4«ORyi~Ry6{i^n-fmAt5r{c:Kj^^^r 



v-vh u ^^(^yMz^mvif^\'^m>?>'yjuw»m. 

mimjm^:^y^'^^-tmmmmmn. 

i!}-ti^i^^mAt Lx. mrmmtm'iEii (^-/w) m 

i><Diimmm.VMMX'h 6 . 

[0041 ] OT, *l%Bgicf ijffl njtg^Sr^^^iMW^ 
( 1 ) ^gJliSm»© 

:^^mizmm^m^mmimMmt txit. mta. w 

09 5/184 5 6-^^$g, m¥^8-2 5 954 3-f- 
«M-fk^, Ig6 5ig. 11-^,92 3^(199 
7^) mzMm^tlX\>^^^Uzy-^J^^. -f $^^Vl> 

iibti^x^^. ifftL<m\,^h:ii:(^x'^^mm.mtL 

T«4, Tte-JKit (Y-a) . (Y-b) iJit/ (Y- 

c ) <7)\^-rtitf^izx fym^ti^^i^coafimi^f^fi^, 

[004 21 

[-fbi} 



Ry"> 



Ry^ :^y* 

(Y-c) 

4, mm^x-h-^xi^-^t^^xh-yxi^. tfz^xh 
yrobvPS. A.^i^yPS. 

. ^v^{4ami^v:{4teaj^<7)T7i^^^;u^ (if 

iL<{i^^is^^ii!c2~2 4. mm^T$>-oxi>^im 
titimMm^2—i8coT)u^~jmx'h'o. mzn 

tL<l±mmmTm2'^6cr,TJl'^JU&X'$>^ . tti. 
-JK5e(Y-b) 4i<^Ryi-Ry»cOo^2otLh*^'5 
V^t^SMtTAy' ^-^tf#^«]^li^?^^L-C«> J: 
<, — ^ (Y-c ) 4'c7)Ryi~Ry6i7>'5-^2oJ3Lii 

[0046] H!raB-«l5t (Y-a) . (Y-b)*Jil/f 
(Y-c) tticOQyitJilXRy'^RySJiSSISSr^ 
LTV^Ti>J:<. if* Lv^ffl^SoMi: LTIi. /no^ 

( c u Br. i^) , z^rym. nva^ 
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:^)V-!f^-lV^) . at^iXx/PS (X K^i^;??;!^.-^- 

^) . :^JW<^^}Um (N. N->''p<f-/P;i{?;l'yS^:xf 
. Tfl-^fl-m (:>(^)m. x^;|^. rot:;w 

[0047} MiB-fc«: (Y-a) , {Y-h) iLfzii 



(Y-c) ici Oa$ixl>-ft-^<i. Qyi^^cJiRyi 
[0048} itl.ic>0?mJgli. m*feT'«^ffltT*>, 2 

{S. ^^■ayyim-i:^y (C Br-^) , NS 

BF4-. PFg-, C 1 (CF3SO2) 
zN-. (CF3CF2SO2) 2N-. CF3SO3-. CF3 
COO-. Ph4B-. (CF3SO2) 3C-^*W*U^ 
mtLXmi1r(:>tl. (CF3SO2) 2N-*/cJiBF4-T 

[0049} ^^mi,znt L<m^^ii>tihmmMcr>Mi^ 

[00501 

[-(1:2} 



(ai) )02-3 5343 2 (P2002-353432A) 



on) 



(Y2) 



CV3) 



(Y4) 



(YB> 



I 

C»Hi7(n> 



or 



CHb 



or'" 

I 

CHiCN 



or 



ChfeCN 
X" 



N5- 
I 

CnHB(n) 



V - 





X=I 


YJ-2 




11 -3 


X=*N(b02Cr3j2 


Yi-4 


X=PFfi 




X=:I 


V2-2 


X=BF4 


Y2-3 


X==N(S02CF3)2 


V24 


X-CF3CCX5 




X'^SCN 


Y2-r3 


X=CFaSQi 


Y3-1 


X-l 


Y3-2 


X=BF4 


Y3-3 


X-N(S02CF3}2 


y4-i 


X=:J 






Y4-3 


X=i>lfS09CFO^ 


'Y5-1 


X-I 


Y6-2 


X=BF4 


V5-3 


X=N(S02CF3)2 




X-1 


Y6-2 


X=8F4 


Y^3 


X=N(S02CFa)2 




X«Br 


VB-5 


X^CFaCOO 


Y6-6 


X-=SCN 


YB-7 


X^CFgSOj 



[00511 



[^b3l 



(a 2) )a2-3 53432 (P2002-35343 2A) 



{Y7) 



0«) 



(YS> 



(Y10) 



(Yin 



/ 



c 



c 



(CH2CH20>2CHa 
/ 

CHzOCHaCHaOCHa. . 

N + 

\ 

/ 
N 

\ 

{CHiCHaO)3CH3 



X^l 
r7-2 X=BF4 
Y7-^ X=N{S02CF3)2 
Y7-4 X=CF3CCX) 
Y7-5 X=SCN 

X~! 
VB-2 X=BF4 
YB^ X=W(S02CF3)2 

X=PF3 
YB-5 X==CF3COO 
YB-6 X=3CN 
YB-7 X=CF3S03 



Y^l X=l 

X=BF4 
Y9^3 X=N(Sa2CF3)5 
Y9-4 X^FgCOO 
Y9-5 X^SCN 
Y9-6 X^Ci-gSpa 

YIM X«J 

Y10-2 X=BF4 

Y10-3 X=N{S02CF3)2 



Y11-1 X=^l 

Y11-2 X=BF4 

Y11-3 X«N(SO^CF3>7 



[0052) 



(a3))02-3534 3 2 (P20 02-353432A) 



M V N N Yi:i-2X«.BF4 




•C4Hg(n) ^' 



Y13-1 Xj| 

Yia.2 X=BF4 

Y13^ X-N(SOaCF3)j 



rri4> 



Y14-1 X=l 

Y14^ X=BF4 

Y14 3 XsNCSOyCFa), 



<Y15> 



Y15-1 X=f 
p„ Y15-2 X=BF4 

Y15-3 X=N(S02CF3fe 



(Y16) 



j( - Y16.1 X=l 



Y16 3 X=N{SOiCF3)2 



[00 53 J 



[-ft 51 



(a4))02-353 432 (P2 002-353432A) 



(Y1B) 



-N-C4H9(ri) 
CHfeCHa 



CH2CH3 



Y17*1 X=l 
Y17-2 X=BF4 
Y17-3 X==r4{S02CF3)2 
YI7-4 X=PF6 

YIM X=J 

Y1^2 X^BF4 

YIM X=N(S02CF3)2 



H30{OH3CH2C)i-N— (CH2CH20>2C!43 x" 



I 

CH2CH3 
H3C ^OiHgCn) 



Y19-1 X=l 

X=BF4 
Y1^3 X-N(S02CF3)2 
Y1B-4 X-=CF;4COO 
Y!9-5 X"=SCN 

X^^FaSO^ 



Y20-1 X=^l 

V2&.3 X=N(S02CF3)2 



Y2t-t X-V 

Y21-2 X-BF4 

Y21-3 X=N(Sa2CF3), 



(V22) 



[00541 



HjC C4HB(n) 



Y22-1 X=» 

Y22-2 X=BF4 

Y22-3 X=N{SO^r3)2 



(Cl5))02-3 53432 (P2002-353432A> 



(Y34) 



(Y35) 



C4H8(n> 
HjC-P-CHsCn) 
C«H8(n) 



Y23-1 X=J 

Y23-2 X=BF4 

Y23-3 X=N(S02Cr-3)^ 



V24 1 X==^ 

Y2« X=N{S02CFa)2 



(CH2CHzO)2CH2CH3 



0 



(CHiCHjOhOCHjCHa 



(^26) 



N 

N N 
1 I 
Me Me 



Me 



V25-1 X=I 
Y25-2 X 

Y25^ X=N(S02CF3)2 



Y2B-1 X=l^ 

Y26-2 X=N(502CF3)2 
T26-3 X=BF4 
Y2e4 X=PF6 



n 



H3C' ^NT ''CHiCHjOCHjCii^-N'^N''*^^ 



Y27-1 x-r 

Y27-2 X=N(S02Ci-3)2 
V27-3 X=BF^ 
Y27^ X=CF3COO 
Y27-5 X=SCN 

X^CF^SOs 



[Oa55} 



Or28> 



(CH2CH20}2CH, 



Y28-2 X-BF4 

Y28^ X-N(S02CF3)2 



029) 



[0056) B«ie?titi^W»«tC{i, ?$«^ffiV^^V^<7) 
J3LJbt:'*S<0*W*Lv\ tti^ *g<03t>. 5 0«ft% 

[005.7] (2)mmm 



Y2d-2 X=BF4 
Y2&-3 X=N(SOaCF3)2 

^^BMzi5\<^xwmmmizmMm^mm-ti.^. m 

(B^imt LTI4L il.Nal.KI.CsKC 

y'>'>A3-^>( h'^i:'4mTy^:-'>A^l:-^«03'> 
"CWL i B r . NaB r . KBr. CsBr. CaBr 
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- 7 X y i^r y^jg^^ X o-t :? X u i/-'^ ^ 

T-#l.. iocfT^. izh. Li l-^f'Ji^'— "^Ag- 
A SrS^VtOAa-^^ H^i:'4SiT>'^:-'> 

Polymer Electrolyte Revi 

(J. R. MacCal lumt 
C.A. Vincent ay^m. ELSEVIER 
APPLIED SC I ENCE) (;|ea§tL;^C-fb-o-^^3 

it's y-ftb'^ >>7^y^»i L < ffiffi^-s t 

Cham Soc. Japan, Ind. Chem.Sec, 46,779(1943), 
J. An. Chem. Soc, 111.5542(1989), J. Chem. Soc, 
Chem. CoBinun., 1993, 390, Angew. Chrai. Int. Ed. 
Engl., 35,1949(19%), Chem. Lett., 1996, 885, J. C 
hm. Soc, Chem. Commun. , 1997,545fcifi^§ix-C>/>-l> 

[0 0 59] {4)]EnMmMm 
fcimmh I. V Mi c (mm ^ m^^M:fciEMmmm 

:^%mizmm^m^j:wmEnMim$tmt Lxii. n, 

N' -j/:7X-7l^-N. N' -b';:?. (4-;<b^i^:7x 
— ;l^) - ( 1 , 1 • -}zyx.—jU) -4,4' -S/'rS 
(J.Hage»et al. .Synthetic Metal 89(1997)215-22 
0) , 2, 2' . 7, 7' -7"h7^X(N, N-i^-- 
P-P< h^S/:7x-;PT5>') 9, 9' -Xtrnb'7;U 
(Nature, Vol. 395, 8 Oct. 1998,p583-585*><}:lX 
WO9 7/10 6 17) . 1 , 1-b';^ {4 - (S^-p 
-h'JyPTSy) 7x-;P} >-:?a'v.^D->-c7)3M55=# 

^^5 9-1 94 3 9 3-^^$g) . 4, 4, - b'X 
[ (N-1— :^7^;^) - N-7x-;l^T5y] b'7x 
-fUTitm^tl^ 2 fflJiLhO 3^r 5 ySr-i-;^ 2ffliyji 

m^5-2 34 6 8 1-^^fg) , hvyx.-)U^y^y 



X^KRfflFm. 9 2 3. 7 7 4-^. !^li¥4-3 0 
8688-^^fg). N. N' ->'':7X::::;l.'-N. N' - 
b'X (S-y^/t-T^x:::;!^) - ( 1, 1' -b'7x- 
jU) -4,4' -i^'TS^^c^^Sj^i^'TSy {^m^ 
Wfm4. 7 64. 6 2 5-^). a. a, a' , a' — r 
b^;<f-;P-a. a* -b'X ( 4 -v-p- M);UT$ 
y>'x-;P) -p-^i^l^y (?tBB¥3-2 6 9 084 
■f-^?S) . P-7x^l-:^i^'TS>l5l^#. 

LX±imizi¥i(i^^ h U 7 X $ v^^f*c ( mm 

¥4-129271 -^^^g) , \z'l^-Ji^miZ^mm'JT 

5 ya^^wnamLJt-fb-^ ( I3T4 -17539 
5-f-^$g) . x^i^>«-C'3^^#;^r5i^jL-^yh^ 
aML/:r^S]^i^'T$ V mm^4 - 2 e 4 1 S9-^^ 
?s) . ^^uji-m^i^-t^^wJT^y mm^4 

- 2 9 0 8 5 1 ) , 'Oi^'yix:? x -;Hb-^^ ( # 

^¥4-3 64 1 5 3-^^fg) . y)U:tl^ymX'3m.T 
5^yt:^Lfci,<0 (!»IB¥5-2 54 7 3-^^?g) . 
hVTiyit-^m (4^^^5-2 394 5 5-^^fg) . 
\z'X S/'b- U iy)UT $ y b'7 X ( I^IBT 5-3206 
34-^^fg) . N, N, N-hU 7x^;l-rS>£l»f4c 
(#§HT6-1 97 2-^^fg) . ^xydp-^fi/v^gjgS: 
i|-r-i.^#MS^'r 5 V (!ttffl¥7 - 1 3 8 5 6 2^) . 

5 y y^x.-)Uyj:^y h y ( 7 - 

2 5 24 7 4-^i^fg) ^{C^S^t^pf^l^TSyS^^^ 

[0060} ^^c, ^ffiiE?L^ili«t4i: LT{i, 
:?^;l^f-3r7xVi3j;l>'a, <u-i/^dri--,'P-a-jJ-:7 
f-;l^:t:7x>' (Adv. Mater. 1997,9,N0.7,p557) . ^ 
^^?•H7'■^'/^K■r>'^:^:7x> (Angew. Chem. Int. E 
d. Engl. 1995, 34, No.3,p303-307) . 2, S-=J^^ 
i^;UTy:^y [2, 3-b:6. 7-b' ] i^>jt7x 
y (JACS.Voim N0.4,199a.p664-672>^:ty::f^ 
^yy-yit-^^. rKyea— (K. Murakoshl et a 
l..;CheHi. Lett. 1997, p471) . Handbook of ft-ganic 
Conductive Molecules and Polymers Vol. 1.2,3,4 (N 
ALW/^ WILEYtiJJiR) tClBm^^itTV^SjK yr-fe^^V 
iii:-(/^(r>mmW. J^y (p-7x-l/y) iiXX/^(7) 
tmw. *ry {p-y :^-\yy\L=:.\yy) HXX/^com 
mi^. 7i^U^:r.-]yy\z-iyyi5XV^^(Dmmi^. ^0 
f-:5j-7x>t>J:t/'?-<0i^{!|s. dfyT-yyfcJ:tX-e<7) 
K^f*, ;Ky h;U-fS/'yt>J;t>'-ecof^#f*c^cO#mtt]S 

[ 0 0 6 11 iETL (:^-;P) ^iI*f$^JtC{iNature,Vol.3 
95, 8 Oct. 1998,p583-585tClB®$ixTV>-l.idt;H- 

y\-;/M/'<;l^$r3J>'hn— /p-T-STts^tc. hyx (4- 

m(Dnm) ^fTofzit>\.zi.x c (CF3SO2) ^n] o 
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[00 6 21 {h)immMimtm 

4. 5eVjaii5. 5eVmTT'*>-?.^i:*s»*L<. 
$ /i>tc4. 7eVi,Xh5. 3 e VOTT3^^^ i:*^«F* 
LV^, *^Bgicifit<<Sffl:^ix-S.pM4Sli'fL-^ifel^^ 

tS^t-^Wm^^tLXtiCu I. CuSCN. Cu I n 
Sej. Cu (In, Ga) Se2. CuGaSez. C 
U2O. CuS. CuGaSz. CuInSz. CuAl 

scntm^LK. Cu I *sst>i5* tv>, mit-kts^t 

LXU. GaP, NiO. CoO, FeO. BizOg. 
M0O2. C r^O^m^mif^^ltifiX'^h. ttz. * 

^L^^^^-fi-^Wsmii . oxio-«~i. oxia« 

cm2/'V- secTh*). S^tC»^L<{41. Ox 
1 0-3—1. 0X1 03cm2/V • secX'h^. §^ 
fc. LV%^«*?4 1.0X1 

0-8—1. 0X1 02S/cm-C$>0. $^lC»*t< 
{41. 0X1 0-6—1 OS/cm-eSylx. 
[0063} *^B803tm^{4. *f|HB<7)^igtt^y^ 

jt^cSrfflv^t^s^^tt. ^(Dmmiz-:>\,^xi±m>zm^^ 

%^mm^in^Zt\.zi:-yX^Vtim=f-^^t LT 

[00641 i^wR<mm=i-c^n± L\^mmmt lt 

=5ri:ii%-fey-9'-«01^i:LTiEffl-rSC:i:i>^|g 
[00651 



)i'3mA%^tsmMymm.t,z^ nm9 9 . 9 9%<r>r)v 

$ - 1> ( J5$ 0 . 5 mm. m»(^i^^W 
ag6 O-CT-f^fflSSr iE^h LT 0 . 5 A<^^mSCS- 4 

[00661 #^>iX3tiifflr;l^$^'>A»K?:0. 3m 

o 1 /L«oesK7K^?0[tc?iau. iagi 5x:t'2 5v«^ 

S{CiJ$*<>7 3 O nmCO^-fbT/l-a-'^^ACO^MSr^fig 

t/i. ^Mm^m^ ( SEM ) icj: o^i^^s^a 

m-X^fzhzh. ^mmm\.z\t^ ^%c7>ng*<i 2 0nm 

onj^OHPgB*-'. ^^mgE^ 2 0 0 n mc7)^SPi-C'ffl 

i5«)^iBa>T\ z:dom\zmmm:%>'>xw^\.x\^ 

h^Lhfmux^fz. z<rimm\ziinhw/am,i?y?>% 
x'h->fz. tfz. m9mBmmcrrmiznLxmm.^j:m.m 

mm. mmmmm t:^ttzTA^-^<7)mmmim 
a, ^j:^mzmmmitjm%*>ymizx^ji-y^y^9!k 

n m~6 5 0 n nKOKHT-^^.!) T/P^ -"^AaMtrf^ 
mtfz, 600nm^ TiiJt^WPflOi^^ WLc7)E 
?li*^'t#<^it/v;:i&^. 6 0 0nm2rMxl.|ffl7LP@-Ci4, ,« 

ii<miiumz\ih-y^ifi^\:,. tmi<rmu^mis.^ 
ixtzm.itT)v^-^M.c^mmm^ii. fm^xmnmt 

ti-m^^tv^jiif^'yfz. 

[00671 2. lfil?Lc7)gg$cOiiSi:«fiS««c7)f^ 
t ^>fS<^X^Sm® ^ . 1 «i%OK A u C 1 4 
Jg 5 0 'CT*t; 1 m A/ c m2 <7)— ^^gii^^^-cmW 

v\ mii'¥<^mtz^(omm.^^mtii^-^^mi^^nr> 

fz. mmmm^^t^ztizx'o. ±cr,miii&t:mmL 

fzm^. mi^(rimti^mfl<7)iS:^^^ih 2 O O nmim 
li?L<7)g*IW^r^${45 0 0nmi::5:-5X:. 

Lx. mm.^<7)mLmirmifim^bLx%m^titzT:^ 
^(7>^ii&mmmmt:>tifz. ^(^i>z. ^(Zimmm^m 

mi>t<iim^-^-±^Ztl,zXK^. »L<O^§^8 0n 

m-7 0 0 nmcr>fmx'^x.timm.^imLt:, imm 
tm=fiimm^tirz. 



(as) )02- 
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[0068}<>:t=;. Lagmuir-Blodgett 

5'cfx-y^>'27-3J!iaL. X ^/^y^/^m^um-th i 

(r>mw.'k^m-h^tf.zx^WitLfz. ~:fj. mmi 0 
o hm/c m^<m^t^xmBmm.m ium)X' 

M m(7)#^-cr <J:7EiE?ii t T^B)c$ Ix b' ^ -fe;HB?iJ 
SiHl 0/^m^7)i^^|^c:i-7T^i^$i^'S,r^'^>'^°:^'-> 
^-VB^S;^ 1 X 1 cm) ^ffiSLJt. C 

[00 69] 3. »L4'^«0^»^fii^c^3t« 
Y}Vy)VmX-^^ Lfz^mm^ifi 1 5 n mCOT-^:^-Hf 
MTi 02<7)^f*ctiSiiT^. ii«0. 2«»%-CM7k 

5:7^7 avx'^.— 9-- (0. 3mm) 

wmmm^z3v<7)mK^3^mm\iL. mmmt.zi:') 

XTiOzn.'f-^T)V^-i'^Wt,zmMLfz. ^^m m. 

"f-mm. ( SEM) xw^Ltzm^. t i OzW&^^ifi 

m^tifz. Wik^z^ ^wmm^mMJ^x\ aso-cx 
2om\mm\^fz. ico^aatci^x. mn^^z^m 
^iitzT i Oi^'f-cnmmimmi.xi^'mmmb^j: 

SEM § ixfc . 
[ 0 0 7 0 ] 4 . JMSfe*<^iK* 
;S^*ffl!ltC7 5 0nmtXlRlRSr«f*>. ^fe—S^^^ 

mfe«(fe^R-l)^. fg^^t/iT-bh-h'J/P: 
t -T^^'y-;!. : X^'y-;P (2:1:1) <7)m^mU 
{cmK3xl 0-4mo l/LiC^»LJt. 
{-^D^JfcLT. P-C9HJ9-C6H4-0- (CH2C 
H2-0)3- (CH2) ,-S03Nac7)i^Ji(7)W«X;P 
J^^KI^^fils^rO. 0 2 5mo iXl^com^t^^Xo 

izmmLx^mimm<mmt:MLfz, mz. s-cf^ 
ML^cT i o^^mLm^^ymLfz^nAtm^^^ 

Sr. ±iB<^ei«mfeS^?gtc?f«tT, i§*fT4 0"CT' 
3B#®J!fML;t. ZcrtXdlzLX^i^mtl'miZ'^ 



mizi,-^^mm^^ii:^mm.iim(i>titz . 

[007 1] 

AMR -1 




HOOC LJ 

COOH 

[0072] 5. Ttm^^ri^-^-fev-r- (-f^-i^' 
ocm2) izMLx. >(m(^&^mM:^'^:^mm^. m 

- (J5$2 5//m) ^JfALTfito^;fcrli-. X^— 
gp^^l 2 0'CfcJlgaLMS«?rJE«t/::. ^'^tC-b/P 

c7)X.y>7gPS:X;K^v®gtg*^]T'$/-/Pt7t» >(m<^ 

mmcoa —f—si,izh his- \:.mLn-fzmms:mi.m<m 

?L?-aLT, msm.):. LTY7-2/Ya-l/3»>* 

= 15:35:1 («sjt> <m.m-h^hm§Lm^ 

[00731^11=. ^\,fz^^^^mm ^- 

w&fry^'^m. 3\t^ymm.Tmt.fz\i.-^mm^ 

[0074J6. ^y-s/'b y^—<7m^W\.'iich<^W^ 
^wmm^m^^'9->n&w^\.z^i^ixfz b"^■b;^m 
m. {^w^^mm^jm^i\.fzm^(rmm.):.mMmz 

ig-&L.;t/hmfii) «#WT'<5>>-€-i^Jilia^>T#V^ (W 

«icl^«^: tr*«Jl 0*ii/cm2 ) . b^' 
-b;^03te«»i[#ttc7)lt)iJ*B6<)i: L, W^n^-v^^zi. 
-iX^yfi9'^)V>LmL\.z-)tsiifh^^m^<ry\.^<^-b^^ 

tyh^^n%.(r>^MWf-\>zim.\^fz. %mz \ 50 wo 

^-tyyyyTtrm^-^x. ±si(^-^ ^—-J-^y^—izn 

^mm(7>f^^-ymMmmmi;^hyffy^^i^^m 



9) )0 2- 
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m^^ioojxmn umii ( nm^ 1 2 o n m > ^mct 
^ms^m^ii. 3 0 0 oimmico^mmi^i-^si 

{i, W?LP@3{l*l 2 0nm<?5:®^Ji3x 1 O^ffi/cm^ 



[0075) aB?l<OPS3{>«S^r-l>^?Lttr7l'S-:^S«t2: 

[00761 
[ai J 



No. 






(nm) 


(nm) 


(nA/pbcot) 


(nm> 










1 










500 


0 


— 




2 






a 


1^>0 


500 


Q. 1 


3$0 




3 








1P.O 


500 


0. & 


510 




4 








30 


50O 


0. 1 


510 




5 


noa 






60 


500 


0. 3 


5i0 




6 


TiOe 






300 


500 


a 6 


510 




7 


TiOa 




a 


450 


500 


0. s 


510 




8 








550 


500 


0. 4 


510 




0 


no2 






650 


500 


0. 3 


510 




10 


TiOa 






12a 


80 


0. 2 


5-10 




11 








120 


150 


0. 3 


510 




12 






A 


120 


250 


0. 4 


510 





[00771 e^5'-t;Pj&»/i>c03K«»S[lE?lPtiV>i*^i.t4^ 

*). m^^m.^^x'^'^^^iix\^i,ztt:^'t, 

z^. m.^M:izn\^x^m^iifimm^ii. mmM:^izi^ 

[00781 ^mmmX'HT i 02f4^^^0V^TlM-^3t 

m&<^im<7)m^^Lfzi)K m<7)^i^ (zno. sn 
Oi^t') <7)m.m.^^m\>^tzmmx'tmm^j:^mm}m 

jS*«J^4 0 0 n m— 8 0 0 n mtC*^{tT^^:^^ < £7) 

mm^m.^t:Mottii-zktfix'^tz, m-h. ^^^m(r> 
mtc^-^m. ^m^mm. m^^m. #fe,'S3^ 
mcns^m^zhtz'yxm^xh'it^m.i i>'^mm^m^ 



[00791 

[^Bflc7)5>,^l l^MMmtfzX 0 iz. :^^mizXfHi\ 

m^^^^i-mmmiz^-^m^mm.^'^ymmi^ioj: 
mmzm^^^ztx'ccD iziti>^^m&Tu-f -t y^ 
-fe y^-izmm Ltz-mmm<m^mmmmTi$>?> . 

[i?#oSiBJ] 

2 ^stt^^Ji 

4 M/j^m® 

5 
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mi} 




(51)Int.C1.7 mmi^ FI (#:#) 

// C 2 5 D 11/04 H 0 1 L 29/28 

F^-A(##) 4M118 AAOl ABOl BA05 BA30 CA14 

CA25 CA40 CB05 CB14 DD02 

EAOl GC20 HA25 
g?049 MAOl MB04 MB05 MB07 MB08 

NA09 NB05 QA20 RA02 SSIO 
5F0S1 AA04 AA05 AA08 AA09 AA14 

BA05 GA03 GA20 
5H032 AA06 AS16 CCll CC16 EEOa 

EE16 EE18 Um 



(i9)H*«4*fr/T (jp) (12) ^ 1^ ^ ^ (A) iummmm^Amm^ 

#1132002-353432 
(P2002 -353432A) 

my^m h ¥^14^12^ e a (2002. 12. 6) 



(BDIntCL' 

H 0 1 L 27/146 
31/04 
31/10 
bl/00 

H 0 1 M 14/00 



F I 

H 0 1 M 14/00 
C2 5D 11/04 
H 0 1 L 27/14 
31/10 
31/04 



P 4M1 1. 8 

E 5F049 

A 5 F 0 b 1 

A 5 H 0 3 2 



aaEM* »^Jfi<Z>Sl4 OL 20 H) «»H»ca< 





!itS2001 - 155565( P2001 - 155565} 




OOOOOU201 










(22)ti|i^B 


5pJEKl3ip 5 ^ 24 B (2001. b. ?4) 




»5S€illAftmj£ffilfr!f»ffli510S«l 
































110000109 



























(54) «tB1feJ-y«j&ft:*±rXJ:n*M»r»fc3tSS^ 

(57) t^*i?j am^) 

imm^m ^nSP<7)P@*i5 0— 6 0 0 nrnTfiO 




!(2) 002-353432 (P2002-353432A) 



I 1 ) gBPg?c7)P@*i 5 0 ~ 6 0 0 n mX'K-O 

tin 00 n mi:xtX'hi,m^zmL Lfzm^c^mji 

t ^mmt^^m^ i ~ 3 <7)v ^■r^^*»^^ffi^8^<o^am 
msme] mm^mi^m.m-ti'^mmm^tix^^i, 

^!f^j:< imc^-mizi^y-^mmm^tLx^^^hz tt: 

m^-^omiuzif^^^ixfc^mmm^i:^. ^i&Mm 
m (-^i^mm) ii's.\.Azm^?>^mizj: yy-^mmm^ti 
x^^^zt t -tm^m e ttzu 1 \,z%m,<rmm 

[if*iM 1 0 J B(iiB«L{CHuiB^«cSS?4-?fc t 

[ it*3S 1 1 J mim. 1 ~ 1 0 ^-rti*»tf Bt6«^is 

[ fS^iB 1 2 3 If 1 ~ 1 0 V ^-fixmz^crimm 

>&rtjmmi\immmmh^^\.xim.'^t\.. %n, 

mim. 1 3 ) Huiem^ws*-'. ^ ^ v^m^mm 
^. 

[ mm 1 4 1 ii^3s 1 ~ 1 0 01 ^-m*Hcieig<7)a 



[000 1 ) 

tc{4. ^^wt-kt^-th-t y&m:mm\.zz:<!K 
^(^ytm^mzmth, 

[0002 1 

^#gt*eT'^^^i^DRAM (Dy nam i c Ra 
ndom Access Memory) <7)ifcfflJnX 
A-TSi]t=:fi!v>3^©tc:J5J:-?-4fgO^-^-C^m 

iSi^cOllsaK^ ($«7l 00 nm) CO^. i/i, dcORg 
^^nk.fz-^A XamWm.W^^d^jxMM^X'M'^^k 

b\ ^(>^hmmm»^mwm^m^(^^iz{m^^:^ 
miziitmm^<7)mmtfimif>x:k:^ >^^zt ifi^mx-h 

imjL<7ymw^t:mx.tzmwh^j:^y^mizmm 
^<7m\Mm^m-'t^\,zit^ m.^<mmajim6<m 

{4, ztii^(DifiL^^mm^miz^^j:Mmmmt:i>'y 

tzmizmtiMy^iimti^^th. ZcoXoiz-t^Ztiz 

mzmm-it trfflv ^^zt t^h, 
[ 0 0 0 3 1 h ^ ^x\ mmtfAcry^mx'ti. m^co^ 

m^-ryy — hf\^cr,^^ Xcrffi^ (^nm—SOnm) 
l,zmtli2^?>^mtLX. mttf. A.T. Wolde li.Nano 
technology. STT Netherlands Study Centa-e for Techn 
ology Trends, pp146-214, 1998 T. 0. Kiin^>, Aerosol 
Sci. Techn., 29, pp111-125 {m&)^tlZMZm^tlX 

tfmmizimxii^j:<. tfzm^(Dmi.cr,&fM^m^ 
i^^comm^Bi^mtztitmmx'hh. 

[0004] ^^1^<omsm=Flt. S i . G e^i:<7)M^ 

f*. m^m^^. it-^m^ii^^t't:^ibx . ^tis 
mmmm^'^>mmmmi>-y}^x'm$mmt lx^ 
Sid. ;Lti^(^jmm.^i:immz^f!L Lxmm<m 

m<oim(^fc^iz}K<mm^tix^^^, —:fjx\ 



!(3) 002- 
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fc^^'T^S. ^J;ttf, Nat u r e, 3 5 3, 7 3 
7 ( 1 991 ) i3i:l>'*ll#l¥49 2 77 2 1#HJ«B 

tLxmrnizm^Ltzm. mimmzx-yxm-^^mm 
Lx^iim(^'>-ymf-mMWt ^c7)^ffit-fe«^si 
mimLtzmm^ym^imm^i,zm\'^x^^^, :itLh 
^mmmmw<^mmiz^L. ^ix^mw^-^zmm 

v^^. t.tz. %^\(^-m:<7MmhLx\i. mi.\tmmn. 
js5ffi!i^a. 64. 695(1 995) izmmMim^ 

fz^m-m^^^'0'ry>'Xy-Mzx^%mTmm(Dm 

Mt>^^^i\X\.^h, t*>L. :iivi^(^Wt^c^mX'i±. 

m^^i^ti^h<^(r>. mmmmtvxim'f-ym^m^- 
}!Kjt. E.<X7mizmMtxm0'^ti-?i^o^mmmi}n 
-:>(7)mmtmtLxn^ti^, ^^io-h. m^cmmx- 

as L ^^tgi: ^"fimm^itx V ^^\,mrf^mmx' 

10 0 0 5] 

izm^^^tifzixcT^x-h-yx . m^tr^-t&^im 
'm-t:myh-ty^mzmmmm^ t ^ xm^itt^fc 
iif>(mm<^mmimmt^^h(DX'^^. :icr)mi^m 
V ^xMm^tih^mi^mn^mmti^m^m-ikytm 
mt Lxx\^:m^^j:m^'&i-^jim.wiixx/:itt^m 

a. ytm^imcoymmmmmz^m-^m^mm^i- 

^«£&M«*firicfflv%^ ^ t T'C c D izithhnmm 
[0006) 

(1) iSPgPiOP@**5 0~6 0 0nmT-5.oa?§3i)« 
1 0 0 nma±.X'$)?>K>.^zmLLfzm^cr>mii^-t 

mizmmm i> xmm^tifz^ii\±<mi^'t^ c: t 
^'^mt-t^ ( 1 ) iztm<^mm&.-)-ymmw. 



( 3 ) Hirfe^«^?L<^P€5** 100~500nmT 

h^zt ^mii-rs ( 1 ) ttzii ( 2 ) i,zim<^m^ 

(4) milE1t^£7)^fLc^g^§*^'2 0 0nmljUiT'J>-i. 

c b trwmt-r^ ( 1 ) ~ ( 3 ) c^v^-m*Hciem<7)« 

( 5 ) lu iBISgjOSffljlcog^ $ *i 4 0 0 n m miX-'h h 
.1 ( 1 ) ~ ( 3 ) <7)\.^-tixifi\,ztmcom 

( 6 ) m)iB^#:OBuie«?LrtgEO^^^ < 1 1>-^^ 

( I ) ~ ( 5 ) (7>\^-fixi)Hz%m<7ym!m.^yim.w. 

[0007] (7) H0iea#f*:<^H(ife«iI?Lr^g5<^-^r 

< t \,~m^m^ LT V ^hmAif±wm<mx'ib i>zt 

( 1 ) ~ { 7 ) OV>-riX*»tw|g^«7)«gtgft:^y 

( 9 ) BuiB^^c^m^^^'^JR^-fkiKaT*) -i. C i: 

lat-t-s ( 1 ) ~ (8 ) (r)\^'nxi)^iztm<7ymmLi^j 
(10) Buie^«c«4^*-'K-fkf-^' si-ft5esij 
>r t ^'mLt-r^ (1 ) ~ ( 8 ) <7)\.rfjxfs>izwsL<m 

(II) m^^wmk=?-tmim^^t.^x^Mt-^ 
^mwx'Syh:! b ^mmt-r^ ( i ) ~ ( s ) c^-»-m 

mztm<^mw^-i'/mmi¥. 

(12) H?IB¥»*SS&^^*-\ ^ K 5 '^ix . ^' 'J 
A. -f>'i/'>A, -f^n^, sits, U>'i3ckl/*>'^S 

nrnt-th ( 1) ~ ( 8 ) <7)u-rtLtf'izMm<^mmBi' 

[0008) (13) mi^i^miL^:^K #^as 
i . ^i^S S i )yXX/T=ef\^y T X S i 

S7t>-^^l.^«sT'fe^^t^^^i:-r-& ( 1)~ 

( 8 ) cr,\>^Tixi)HzMmcomm\t'rymi^i¥. 

(14) msi^i^mi'i'ti^^mmm^tix \>^i>zt 
i:'mLt-t?> ( 1 ) ~ ( 1 3 ) <o\>^-nitHz^cr>mm 

(15) m^mm^mnf^^v ^ ^v-fes, Asms 

feST'S>Sii:S:#Sifc-rS (14) tClSm<7)jgfig1±-)- 

(^i^^mm) ^m.\.Azm^^^izx Kf-^mmt^ixx 

V^SClfcSr^mfc-ri. (14) *^I4 (15) tCfEKiO 
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(17) mMmm<^m?U3K m^^mm. B&m^ 

f-g. ( 1 4 ) ~ (1 6 ) (D^^-rtiMzMmcDm.m^i-y 

(18) msi^m^^K ¥WKS:^-ri, zt^mwL 
k-th ( 1 ) ~ ( 1 7 ) <r>\.^-mMzim<7Mmt^y 

[0O0 91 (19) mi.^mLWt:if^j:<ii%> 

m-thmw&.cr^m^-^-t^^tti'mLt-fh (i ) ~ 
(18) <^\^^Mzum(^mm^i~jmm.w. 

(20) Buias^i^wc^j. mwsL(mmmEL(^mmm<n 
-w>^m^Lx\^hz.ht:nmii'r^ (D-d 9) 

(21) MB«SSci7)«L4> h i> 

(20) <7>\^-fixmzw^<rmm&'i-ymmw, 

(22) BJi£^«tt«t4*^" , ^mmk^x-h^ ^it^ 
^t^i> (2 1) izimc^mm^-i-ymmi^. 

(23) mmmmtfw . mm^mx-m ^tim 
mt-r-s. (22) {zimcmnmi-ymmw, 

^ t ^mtt^^ (2 3) izimcms&iii-ymmi^, 
[00 10] (2 5) mm^i^mm^^mmiim^ 
izi^xm^mizm^Ltzmm^rt*). m'j-^dtmtco 
^i^mm^imm]iz^$tix^^^mmi'j'-^j:<b 

i^^^miZ^tsZ t^mLt^h ( 1 ) - (24) 

•rtii3>HzidM<7)mmii-rymmi¥, 

(26) ( 1 > - ( 2 5 > izimcomw^i-ymmi^ 

t:m\>^xm^^it^^m^, 

(27) (l)-(25) {ClBii<Ollligtt-:>^y«^* 

t:m\'^xm^^ti^ytm^m'f. 

(28) (l)-(25) (;:fBmc7)««gtt^y«^» 

(29) B!nB«?f^i*^*J-f :t>'^14«<S«*»i?>=5: 
^ ^ i: S:#^t-r-?> (28) {cie«J<^^^«-?*Jfe 

(30) mlE-f :t >-<£^1imfif ^SJIST'S) 

b i^Wib-t^ (29) {3fBKc^^«lig^=^*Jt«3K 

(31.) ( 1 ) ~ ( 2 5 ) ^CfB|gO««gtt:^y:^ii#: 
$:Z:»:7cg3tTL-'f b LXm^aiA.tzTU-( -ty^-t 

[00 111 

tL?>mm^-^ti^tiM^miiXxfM^mb Lx-^usm 

5 0— 6 0 0 n m X-K-O^^ A»' 1 0 O n m&ihX'h I.S 



[ 0 0 1 2 } t-r. ^^°M(^mm^i-ymmi>^cr,^i^ 
^-^^i>minz-:>\^xmm'th, ^WMcommit^ym 
mmzm\>^i^ti^^m±. ^<^i&^bmmi>^^tii;iT 
conm<^mcmfi {^mmx\± ^imii bmm-t& 

it. ztL^(Dmii3m\^z^mLmmi,zwin txm^ 
LXT^ti-i~yimkwx'$> 0 . mmmizii^wL^coi'y 
mmi^x'3f>h. mHficomo^commt. jmm^<mm 

^i: V>^T't i < . ^mizmM^xmMMm.-th^biji 

x'%^, —wm^zit. pimmx/}^MW<r>^nm (# 

iz. E.nmmz/:^f^m) xht. mmmt. ^cm. 
$ -)5^<ry^^\,zir>tz -5 X mmim L V -m^ik b mmm:^ 
■th h<^x hx\'^L. m^bbi> t^zmmm^'^mmntii 
^itt^ (mm^-itaxxmmwmittr'^tf) *.<^t' 
tJ:v>. mm<^mbLxii. mmiza^^xmmmt^^^ 

[00131 m?i<^Qmbii. mucnmamc^j^-y 

m&iw^^h . md.fmj7)nm\i 5 o~ e o o n m-e 

mm.'^cmxb^mtimmiztiih . tfz. am^^eoo 

nmi^ltThhb. miz^^miW^cOfzi^B^ 

^^b^^^b'mn.(r>i^h-^*^u-f^-^-t\^. ^(T)^ 

{Zii\^X. PgJil 00— 5 00nin-C^Sc7>*>'^ffSL 
V>. *3t. mmil<7)U^\i. 1 00nmJa±-C?)l.. 
^$*n 0 0 n mOTT'S>S . nU^ixh^^Wmm 
'Tc^^mi6Xi>'-^<^^fzMz. *»BB£7)gS^T'J>^ 

^iiJmi^iz\f^'^^-^t^fmn=F<^mBffnzx 

'yXmts:^i}K MBit. 2 0 0~2 00 Onm*<»iL 
<. 4 0 0 — 2 00 0 nm*^iOifiLV>„ 
[00141 BUie*ffl?L«ODfl ( R ) liZn^^U^ ( L ) 
<7>it (L/R) SrrX'<.;5'hJtfc^«^Sfc. HifiBBBTL 
iOSfi tv^rx'^^ hi:k{i2— 2 OOT'3^0. iOif* 
Ll'>TX'^^hJt{i2'-8 0-CS>l., i^, mMfSctd 

[00151 ms^m^^^^m:(r>fmiii. m^iz 
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Bufa^?Lttc7)M{4. m^mm.^m^Lx\^hco-hm 

^mzwm.^fifzm\\. mum'^-^wm^mm-hi 
o i.zmmmzmmmzwm.^ixfzm\\. mum-^^-:^ 
Mjm^mm-hi. o izmsmzs!Mitifzmmj:i:i}^ 

mmmwm^z x -y xmi^-ti a t a^-c^ h . 
[0016} mii^iL^cDmizisif^ , mnMcDma^ 

^?>(7>x'»tL\f\ mz^ii^<7)m<o^is^mm (sam, 

tL^^mnmii3Q%a±.X'$>0. j:Oif*L<6 0% 

immmhfzKr(Dmim.y mm. 4x1 o^-s 

xlO»i^i/cm2TfcO. if*L<li2Xl 09~10 

i5ii/cm2T'S>.&. msi§'im<r>mizmfhmfi(r>m 

oum<oi:'yi-^'p'm<Dmmx^mLtzt^ . nt t 

V^b°y^l41 00— 80 0nmT'S>0. itO^fiLV^f 
•y ^{4 3 0~ 1 O 0 n mX'h ^ . 

[0018) :m,m^zii\ ^x . mm^i^ifi^^h m 1 
o--^! oo-^yp<-h/n^-^xc7)«a7L«oiE^M. i^a 

•2.*% L*-L. m.m.<^fz^{z. Tu^mmizibtz-^xm^i 

m^zi5K^x^^y'^■^(mwLtsXlmmi^fiipi>^hi, a 

itf*:SriiM-ri>*-ai: tT. H. Masuda^,. Sc 
ience, 268, 1466 (1995) {CfgS^il 

^ 5 -f&mcri^mmmit^mm^^mx'h o , * 

%HJlCi>»4L<®fflT'#S, 47t, H. Masuda 
Advanced Materials, 12, 4 

4 4 ( 2 0 o 0 ) iztm^ti^y^ T=e > Y^nmi-y 

i^iimth:it:¥x^. ^wMizi>M^t<mmx^ 

[ oo 1 9 3 mtii. nmve- 3 2 6 7 s^^j^mizm 
J: ot:. !^EMmti>zJ: *)imLfzmmm^tT 



m^i-f\^^t'cr,m.-^iz-'Bm^Lfzm. mi^i^±izY 
fi^dr'fUKm^j:tizx^xm^±mmim(^m^:mfS.^-t 

^imt^zbifiX'^^, ^tiii>(^:mizi-:,Xim^ 

fflV>§;i:*iT'§-g,. ^/i^tC, ^^¥6-200378 

<7)^iimimi^. mm^a- 1 s 6 2 4 5-^^fB{c*$ 

[0020} ^f^J<7)f^&i: tTT;l-S-:h^J^i^llSi 

aiijiisrw-r-g. btL izm^j: ( BSD**''^v ^ ) m<\izm 

mB-JjmX'im^tifz^li^TJU^-)-l±. TJU$.- 

^j^muLizmm^tifz0'iim^ttxnii>ii?>, 

mi^^^wtLxm^^?>zti>x'^i>L. r/ps-'^ 

^Mi^tLxm\>^^:iti>X'^h. T;U$-'>Aa:K^ 

i t izx 'yxmsmi<msiiim^i,zh.ma^ 

[0021} *l%BB-CfflV^S^i]ft^|i?LK5'i^»o3d# 

wm&commmmtLXTJu^ir (mzmmmtrfus. 

•r) . i^^}:^. B?-fb>''^^3-'>A. S i C. X 

i:xm^=i-m^t LX. ;Ku-f 5 h\ ^^^) x)v^^>m.. 

3i?^-h'3:if : ^W^^tsMmiimmh L.X. T 
iOz. SrTiOg. ZnO, SnOj. InSnO,. 
NbzOa. WO3. CuO. C0O2. MnO^. V2O5 

TE^^t^'fb-^iiLT. CdS. CdS. ZnS, Ga 
P. GaAs. InP. FeSj, PbS, Cuin 

m-.^mnix/^MMmtLx. ±. ffl. 

[0022} :^^mizm^y(>tihm^^mi. m-o 
mA*^^m^^tix\>^x i>x<. nm<r>mm-i^m^^ 
tix^^xi>x\\ Kif5^f*:*-'s^o«t4*^ ^mm^ti 

^k\>^oXdiz. mmi^<r>^^izx^xmm^^x.tzm 
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\\ m^jmm<^nmtLxi±. m'mt<mmi}^ntt 
m*>i^^h2mL<7)m^^t^m^^tix^^xi>j:\>^, 

C 0 0 2 3 ) H>nB3d^(4, ^«««OJg«SrWLT V-.^ 

L<<41 OOnm~2mm-CS)0. X'JMtL<it50 
Onm~lmmt:-S>'7. $ <?>lc»dl L< « 1 ~5 0 O^t 
mT'J)0. L<{il 0 — 1 00umX'hi>. m 

imiiiimMizhmn^i:^^hMmiiX'h'^xi>. m 
tti^mmiix'$) ^ t i v.. mimiit^Mmii 

-1 OOcm2T'S)0. i;0»iL<<ilmm2~l Oc 

f 0 0 24 1 mz. ^^izm^^i^iit^mm^iz 

a. ^m^mi^x'hJ:\^^Lmmmi^xi>x^\ tfc. 

(S»S1±. iETLg»tt. Sfg^tt^ri:') , 

%mmm. % 

jE?L#iS. Photovoltai c^:!«ptt^:t') . « 

[0025] ^n^^i^t Lxii. mx.it. mm^E^tt 

tr^-tMrntLX. TCNQ (T^h^^-Ty^^f yi;;^^ 
y) . TTF (xh^f-T7;P>'\V>') . TTN i^h 



*\ #n#5^. itmm. No35. PP95-103 
(19 9 8) fc-e<0##:SJKfc:iei»$ii-S.-a:-^^rJ:*« 

[00261 *E:^^f!|Ji: LXii. i^V^iy. "fJV^- 

d^m«c^«5 ; 1 1 1 -vmt-^'mmw 

mut^^y^y^Yuy^^j^^ ^^^ymijiVi^"^ 

Y(7)^x'i,^mm'(mt>mtL<, mi^^miza. 

A. j\y-i^A^ xYuy^^M.. -iy-J^A. -ty^ 

A. -f>yNU'>A, ^V^y. >''^-^i^''>A. ~:ty^tfz 

ii^^y^^/l-coM'fmtimtL^^ Z.ti(:>cO'^X'h. -feS 

[00271 ^mm^mmnzm-t tv^^* t lt. 

:^YS.^M.. Wp\ is. ry^^yt.fzlii^y.'rx 
(rmm ;^Y^^J^t ;tl4#B<0-fe y^m ;7(fY^^ 

j^<7)7^f\^}Hm;mi)'^mfi^ti^. tfz. mm. -fS')^ 

A. A yiy^K. f]Y^ ^-hmco') y^m ; :ffV ^m.- 

'J yij^i^Mim^ 1 m&JL<^7m'^'^ts1t^m^^m^ 

T. CdS. InP. CdSe. CuInSj. Cul 

n Se^^miznt L\\ ##co^#ci: LXti. ^ 

^^(>^j:i,^mmmtL\\ mimm^^i^^?>^mz 
i±. Y-y^iifznmih&\>^ipm(rfm^si. 
^bS i . T=^JUy ry^ S i ^t'^i-^^n-l.. 
[00281 frtS^i«Si«i^c7)^^t tTtS. -f^ 

m^co rY;\.-y)umcom^s r^^^mm^ ( 1 9 98 

-f y^m^s (19 9 5^) ^{:iB«<0V;P-y;wa. 

■^B£fc-9--fX?g.^$ij^j . iTOfc. Ig3 5^. 119 
-f-, 1 0 1 2—1 0 1 8M ( 1 9 9 6^) {cfaSlO^/l' 

-V)Vmifint. LV-*. i/t. D e g u s s att3?>^'gg^L 

fzi^imii^m^mm>x'^&^^\,zx ^^mm^^ 

[00291 tau^mm.'Fimit^^ y<rym^. m 
mY)u-'y)vm. yji^-YJi^m. i^imi<^myiimm^x' 

<r> rmit^^y m^tmmimj tmMium (199 

■^y-T^V^y -i^y^yi^ ■ y-^-Xx-f-. |g8 
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0^, |gl2-^, 3157~3171B:(1997^) 

•VxUTyl^X, m9-f-. 24 19~2 4 2 

5MlClBtfe0^r&i>iifiH.^. iit. A. T. Wo 1 
de Si, Nanotechno 1 ogy, STT 
Netherlands Study Centre 
forTechnology Trends, ppl 
46-214, 1998. T. O. Kim^,, 
Aerosol Sci. Techn. , 29. p 
plll-125 (1998) tc{i*HS#»#:5r-ir 

[ 0 0 3 0 J :^%mx'm\'^h¥^fmn'fi±^mTmm 

mmmw!^mmm.(r>m^tmm} mm^tam (200 
lif) izmm^tix\>^x . ^%mizi>mmx'^t. 

mt/ni'j^ii-ym^ ; ^^y^y^-&m : m>7x 

—;u?<i^y^^m : y^xJi^T-yiiJiX/^myi^niy 

y^ii. mui^mw- 11-3583 mm^ 1 

1-1 583 9 5^. #IS¥1 1-1 6 3 378^. 
mW-l 1-2 14 730-^, 1-214731 
-^<7)#-^$S, *3j;t^#|!^8924 1 1^. ^9 1 1 

(7>fe*c7)-&^at:oV'>T{i. - XA • ^N— -7— (F. 

M.Hamer) ^ ^^y-Xl^^ ^} v ^ ■ Ziyn^yX--^ 

T—yy-iX- TyY ■ Vi^^'r^ K • ayz-^^yx 

(Heterocyclic Compounds-Cyanine Dyes and Related 
Compounds) j . 'Jay ■ U — ■ Ty H • -^yX (J 
ohn Wiley & Sons) th-— A — 3 — o>^H>'. 19 
6 4^T«J ; -r— • XA • J^^'— V— (D.M.Sturmer) 1= 

r^T-D^-< U •/ • 3>'yN*'>:xX— • 
bf y^'x ■ -^y mm^^^V-/^ • 

( Heterocyclic Compounds-Special topics in heteroc 
yclic chemistry) j , Hi 8^. ||14fi!f, 114 8 2 

~5 1 5W, Jb y ^y^v- ■ ryv ■ ^yx (John 

Wiley & Sons) %h- — A— 3 — ^. uyVy. 197 

>'>'t'>>'X (Rodd's Chemistry of Carbon CoiiB>ound 
s)j2nd. Ed. vol. IV, part B. 1 
9 7 7TIJ. |gl5m. 113 6 9— 4 2 2B:. x;U-feb'T 
• ^>(3iyx • /^yv -^9 • :^y^^—— ■ -i y^ (Else 
vier Science Publishing Company Inc.) ttfll. —a 
~B-9 ■.^mmf^mi , 077, 61 1^BJ^;Uk 
rainskii Khimicheskii ZhurnaU S4 0=^, 113-f-, 



2 5 3~2 5 8M ; Dyes andPigmoits, |g2 1^, 2 2 
7-2 3 4H ; ioXXf^fih<ryXm\.z3\m^ixtz-^\.z 

[0031] HuiSiiJSfe9gco4>t'i. ^^mzmixh 

co'&mtmi.zntLu. mi^^miz-^uxti. mta. 

7K:|Il^rF4 927 72 1-^. |5]4 6 8 4 5 3 7-^. |1I5 
084365-^. 1515 3 50 64 4-f-, |5]546305 
7-^. ll5 5 2 544 0-f-<7>^BB«i». #^¥7-24 
9 7 9 0-^. 1 0-504 51 2^. iSI^^I^ 9 

8/5 0 3 9 3-^^<7)#^fgtCiEK$ill.||f4tfeS*^^ 

[0032] mm^m^ (■;^mB^) tfim^zm^j:^ 

h^mmAmt:m\^x . n^mditmm. m&msmma 
j:x/^^mt^mmiz^ti^'ti^mmm$tifc^i¥w& 
"T^imv. zm^co^mm^^^^m^T^mfi^zp^ 

[0033] *%HHT-{i. mm^mt ti^^z. mm(^ 
mifSLm-t^s^x'^mcoit-^t:. mii<^iN^. 
^^itmn^^hmi.-^^tm't^mn (sbtlstir'? 

6:itt^X'th. :iti(^coit-^i:LXii. ^Ji.{f. m 
i\:^it<o-^m!d-^bLx. ^yymmi^. ryhy^ 
yymmi^. -ryh^y ymmw. \i^^yy^i>i^. 
7xo-tryi^#f^s, ^jREDTAigf^is. yy-uy^ 

f*:. TONE. TCNQ. yjl^iyTyy'fl—^t'CD^-T 

r-\^y9U-h) . ;KDx-x;l^. d^U 

xf-l^y. #''J;&-d<:t— (T;l-^;l->-D^-f 
>-) . ^rUT-UV. ;ifJT-fe^^>-, 4<'!J^:^7x>' 

i^Sft:, TJU^JU^Vi-yy. rf^U (p-7x::^^>') 
i^@f)js. ;trU ( p-7i-l/^t':il/i^) f^^f*:. 

tilf^s. DNA. RNA. ii^. ^H®. MSe® 

m. ^^y. ^v^y. b'^f-y. rbv^. wmm. 
c 0 0 3 4 ] :^%m(r>imm-/mimi,zii\^x. Kfie 
\mumiuz^^^ixrz.wx^^tih . ^wnx- 

(4, 5v^{c;?ddlLL^c^l 0:)-y— ^1 0 oi-y:^-y- 
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izmx-thyrmt lxh. mii^imM.'F(7)-!d-m>z 
ms^m^trmmv. mmm^mmLxmii\>^izmx't 

mm^t^^mzx -ynm^titzrji^^-'yM.mnt^ 

i-r. rjui=.^j:.^(Dmmmzj:*). fmicom 

mzmmmimimmt. ^com. T)u^-^M.mm^: 
m^L. mm&.mwmiiiLx\>^^mii^mz^w.m. 
fii-?^wft. mxth^Ltii^x'th, ^<om. MiBS: 
m^izmsi^^i^mL^F^i&^mifi Lmn'^iz^^mi'^ 
mi'^'iiXLfzmzmi^x'nB-thyjm. ■$>h\ mm 
^^\,zmm^ii^mm-(n^^mx'h ^^mrju^^ 
'>it^'m<7)mm^im^j:i^tz^'oxmALtcmizmii 

i>^wn'i'^mn.<^\^mzmx-rh zti.x-^^. 
[0035] fmnzn^^titz^mim.m.^tfcit'&m 

msmmmiz^^mmtx'h'^xh. -ft^w^sr^w^-^ 

m-t^mMzatthm^itx-h-^xi,. S)<^*»tJ6m 
mizx-oxtm^titz-mtn (Mi-tf. ^iyy^it 

im^K^^mzmmt fzumu-mim^ift txit^ 

^■^l,z J^-yX m^-it^ tlX^^h c^ifint. L V , 

[ 0 0 3 6 J ifc. msi^wmt^com&mi. m 
m^w<mii<7)^Uizi5\^x^imm.=m^-^ 

m) b'^mzmm.Lfzm&t^h^hi.z^'yx'^^x 
:i<r>xdts:mmmi>zmm.hrzmmi. mui. 
^ww&=m^mdmfinuizmxLfi.^k. 
w^<7)mmtmm-th-m^\<zm-t^ t i -:>T#^>it 

fzmmiiifitLx. m-h. ^jLiteoimi^mmtLxmii 
fci^^$^iTt,ckv^. ^mm^^tzmmm^mt. 

xx/^<7>&mmmcoijmiz-:>\^xit. mmnEmm. 
mmmm±mm&<7>m^tpBm. mrnntai^. 200 
1 izmm^ iix^^x. ^mmz i>mmxt ^ . 
[0037] ^imm'f'mi.. msmii<D^mzi5\.^ 
x'y^£< t ij-u^mmmfmtmLx \,^^(7)ifint t 



'1-:$'y^j:tlzRm^tihmm:kit(0^miiL<ii'^ 

^i)mi,zntu\ mMimmmAtbxit. ^^^r-f 

ii^X/:^~^^yi-y^jL-y'ti^:^mX'hh. * 

fz. mis.^mwmi'i'timiicofHmziiux^mizm 

•t^iyh^^tLXi^mLX\^^^^tt>^MtL\\ t 

fz. mimwQ'^ii. mm.m^j:mm^m±. mrttc 

diLv\ mm. mimfi<7>^izmmmt:mmvxm 

mitmm^^(^^d:^mt:m^Ltzm. m?.^^my.^i 
mn.f^(>zmx-t^ztx\ mfii^mzn\,^xmB^i¥ 
mL^^mmmtmizmsi^^h z t *>"e# -1. . § i^, 
iz. miin(7)mtt:Mmmtmx'm^-t^ztx\ mn. 
r h izmnmiz^^ tiM± Ltzm-trmw^^m^mm 

[0038] ^imm.^i,zmm&mim.m^-^6:it 

mm^m^mm-th:f3mz-:)\ ^x nm^^n^^ m 

mm.'f-^:mTiPiiz%m^^:fjm. m<7)i-oti. $>i^i)-t 
i^mjimz^m Lfz^^mi^mfi^^zn lx. -&mt:mm 
^x'm.m^iti>ijmx$>^. ^tih(Do-hmm(o^i 
^if>s,AX'ntL\,-^<7)im^<7):^mx'ht, mmc^xm 
t:ov^T{4. ^macr>-mmjjm^mmLx . 

^i^m^i'f-^mx^'trzm. mm&mif&m-t^i;m 
tLxii. ^(Ttmm'piz. ^mz'^Lt:¥^iimm. 

m<r)Mmi^^imn^t:if^'&-t^muzmwt^:f7m 
srfflv^s^i:*>'T#i.. ^^(Dimizii. mmm. x 

t.tzmpii-^<7>^mm<7)m\\-}>mbLxii. -iy^ 

w?^(^mm&m(^wtMmi.zm^^^ixh^mm.(Dmm 
^M<r)mmmzm\:.xmsMWX'^h. mm. r 

•J;K rotr:t— hU>'K 3-^ h^i/rat::t— M» 

. au—fjim. ( v^x^;px-x;u, r-h^bKo 
7^>'^) . v'pt^/PXyP^i-vdfi^H. r$H^ (N, N 
- 'J:>i f-/W*;PAT 5 H . N . N - ^;Pr-b $ K 
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ym) "^^Kt^cr^m.-^mm^mft^ixh. 
[0039] ^^mcoimm.^ ymm.w^ . mismm 

^i,mnx'htni. t'cox o ^j:mmx'h'>xh x\.^.m 
mdMMmmnmifim.w.x'hhm^\i. mn^iz 
im^^x. ^wmtf-i3^(:>ti:hmi,zm^^xm^ 

i>^ii. m^ip^izimi^WLm^^mx-thmtfzim 
i,z. mn.fHizmMmmiimmAco'^^Mxhhmmiif^ 
^t-^^m^i^L<ii.imtLxmxLfzcr>-h. mmR 
rnizx -yx^mm^iph^hmizm-ti-^mmm 
^m^-t^^kizx-yxm^-thzti^T^^. 
[00401 ^^mizmm^m^j:mmimmAcr>itmm 

C^l^ - . 



(Y-a) 



(Y-b) 



[0043] miffi-I^ (Y-a) 4^, QyUiMSil 

'^bmz5^tz^i6mm<7mmm:^^^yi:m^Lni, 
mmi<Dm'Ftzx*)m^^tLh<r>i}mtL\.^. qyhz 

ym. eu$i^>^. b-'j^i^'yjg. \i^i^ymi^tzii 

{0 0 A A'lmdr-m.^ (Y-b) "^J, AyMiMSJS 

[0045] Hi|IB-«^ (Y-a) , (Y-b)t3j:l^ 

(Y-c) EfiORyi-RySJi^n-fitSifcitCBja*^^ 
{i*ia^<^Tyl'^;l^ (»i L < (i^iE^ 1 ~ 2 



v-v h u 9 x<r>yMz^Li-zy.^i>^^y)vmm'M.. 

wmmnifimi . ttz. ^ ^ytt^^^t^h^mMWi 
mmA<7)mi>z. owm^^ff)^^ u r-^tiimMmmiz 
i)^i}>i>httmt Lx. m^mmm'^iEii (5^-;^) m 

MmA. SrfflV^SCli; C:tL4>{i, ^iT'^M 

[004 1 1 WF. :^mmi,zmm^m^j:mMmmmm(o 
( 1 ) mm^mmm 

^mMi>zmm'^m^mm^mMMbLXii. mm. w 

09 5/1 84 5 6-^^#g, Wli¥8-2 5 9 54 3-^ 

^J^m. ^it^, mesm. ii-^. 92 35 (199 
7^) mzssm^tix\>^^\:;*ji^=.^j^m. 'fs^vu 

TJi. TiB-« (Y-a) , (Y-b) fcit/ (Y- 
c ) co\<^-rtlMzJ: Om^tlti>(7)i^mfi^ti?>, 

[004 21 

[-fkl] 



Ry^ 



(Y- 



c) 



.3 I 



4. mm^x'h-oxiy^i&^x'h'oxii. tfz^x'$> 

a. 2-x^>'l^'v^v;PS. t-^c^^/l'S, xv-^U- 
a, Hf=^v';l^. -rb^xi^/l^S. 2-'\^S^;l'7-'>'/^ 

t.L<\±m.mm.'m.2^2.A. m.mm.-h'yxi.^mk 

fz\i.mMw.=m2'^is<nT)v^-)vmx'h'o. mzw- 
t,L<\tmMm.'mi2—b<r)T)v^)vmx'hh. tti. 

(Y-b) 4'<7)Ryi~Ry«<^a^2oJ^Ui*>'3[ 

<, —Sit (Y-c ) 4'c7>Ry'~Ry6c7)-3*>2':>i.Xh 

[00461 BUia-JKs^ (Y-a) . (Y-h) tiXX/ 
(Y-c) tt'iOQyitSitXRyi^RysJSi^SS:* 

ym^(F. c K Br. i^) , i^r^a. r/pn^f 
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. ;*;WN'^:-f/US (N, N-i^';'<^;U;<?;U^N't-f 
. T/U^Jl^ robf;W 

1004 7] milB-«i5»: (Y-a) . (Y-b)*/::{i 



(Y-c) tcj: O^^ix^-fk^JS. Qy'*:^^liRy> 
[0048] C:tL<i>£7)?§i!lllgti:, m^^T-Mffl LT . 2 

{i, f'^VJyyim^:^^ (C Br-^> . NS 

BF4-. PFg-. C 1 (CF3SO2) 
2N-, (CF3CF2SO2) 2N-; CF3SO3-. CF3 
COO-, Ph4B-. (CFjSOz) 3C-^*^'$f^ tV» 
mhLXmf(:>iX. (CF3SO2) 2N-^/i{iBF4-T- 
S>-&C7)*U LV^. iTt. Li I^fc'fl&COS'^S^S 

C 0 0 4 9 ] :*:5|BJtCj!?i t < fflV^^.fl-g,?tl>lg^om«s 
[0050] 

[^1:2} 
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on) 



(Y2> 



03) 



CY4) 



CVB> 



N+ 
I 



Ci,H,(n> 



f 

CHiCN 



Cr 



I 



I 

C4H9(il) 



COOC2H5 
X" 



Y1-1 X=l 
Y1-2 X=BF4 
YI-3 X=N{S02CF3)2 
Y1-4 X=PFb 

X-I 
V2-2 X=BF4 
Y2~3 X^N(S02CF3)2 
V2 4 X-CF3COO 

X=SCN 
Y2r3 X^CFsSO^ 

Y3-1 X-I 

X=BF4 
Y3-3 X=N{S02CF3)2 



Y4-1 X=:^ 

Y4-2 X«BF4 

Y4.3 X=^sl(SOaCF3)2 



Y5-1 X=l 

Y5-2 X=BF4 

V5^ X=N(S02CF3)2 

YB-I X--I 
Y6-2 X«BF4 

X^(SOaCF3)2 
Y§-4 X==Br 

X^CFaCOO 
YS-6 X-SCN 
YB-7 X=CF3S0:> 



[0051] 



{^2) )0 2- 
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{Y7) 



0«) 



(YIO) 



(CH2CH80)aCH2CHa 
/ 

\ 



(CH2CH20)2CHa 
/ 

1^ ^-CHzOCHjCHjOCHa X- 



(CH2CliiO)3CH3 
/ 
N 



Y7-1 x-^ 
Y7'.2 X=BF4 
Y7-3 X=N(S02CF3)2 
Y7-4 X!=CF3COO 
Y7-5 X=SCN 

YB-1 X=I 
X=8F4 

X^WtSOaCFg), 
Y5-4 X:=PF3 
YB^ X^CFgCOO 
YB-6 X=SCN 
YB.7 X^CFgSQa 



X=:l 

XeBF^ 

Y9-3 X=N(302CFa)2 
Y9^ X-^rgCOO 
Y9-5 X^SCN 
Y9-e X==CS"3SOi 

Yiai X»J 

Y1C^2 X=BF4 

Y1C« X=N(S02CF3)2 



Y11-1 X«l 

Y11-2 X=BF4 

Y11-3 X^NCSO^CFa), 



(CH2CHaO)3CH3 



[0052) 



(CL3))02-a53432 (P2002-353432A) 



(Y12) 



Y13^ X-N(SOaCF3)2 



(Y14> 



Y14-1 X=l 

Y14-2 X=BF4 

Y14 3 X=N(SO^CF3h 



(Y15) 



Y15-1 X=l 

Y1M X=N(S02CF3)2 



(Y16> 
X 



Y1B-1 x=r 

Y16.2 X-BF4 

Y16 3 X=N(502CF3>2 



[00 53] 



(^4) )02-353432 ( P 2 0 0 2 - 3 5 3 4 3 2 A ) 



H3CH2C-N— C^Hadi) x"" 

(YIB) CH2CH3 

H^jC-N— (CHzCHjOhCHs x" 

C^9> (CHaCBjOhCHa 



Or21> 



H3C C^HeCn) 



Y17-1 X=f 
Y17.2 X=BF4 
Y17-3 X^^NCSOaCFah 
Y17-4 X=PFft 

YIB-I X=J 

VI 8-2 X=3F4 

Y1M X=N(S02CF3)2 



Y19-1 X=J 

X=N(S02CF3)2 
Y1B-4 X-=CFaCOO 
Y19^ X-=SCN 
Y19-6 X=CFaSQ3 

V20-1 X-l 

V2O.3 X=N(S02CF3)2 



Y21-1 X-1 

Y21-2 X-BF4 

Y21-3 X=N{S02CF3)j 



(Y22) 



[00 54] 



Y22-1 X^I 

V22-2 X:=BF4 

V22-3 X=N(SOiCi"=3)2 



Ut6} 



(Ct5))02-353432 (P2002-353432A) 



H3C-P— C,H8(n) x~ V23-2X=BF4 



I V23-3 X=N(S02Cr3)5 



0(24) 



c: D 



Y24 1 X«l 

Y2« X=N{SOaCF3)2 



{Y25) 



0 



V25-1 X=l 



I >2M X=N(S02CF3)2 

(CH2CH2O)20CH3CH3 



(Y26) 



N 



Y26-1 



Me Me 



Y27-1 X=F 
Y27-2 X=N(S02Ci 3)2 
Y27.3 X«BF4 
Y27^ X=CFjCOO 
V27.S X=SCN 
'Y27-6 X^CFaSOs 

[00551 [-ft? ) 

L I 11 V- ^B-l X=l 

CH>^ ^{ChbCHzt^CH, X=N(S02CF3)2 

r*29> 

rjl - X"l 

^nC^ Y2d-2 X=BF4 

CH3 (CHjCKbOfeCHs V29-3 X-NCSOaCFafe 

[0056] HtffB?§Mtg«»«t{i. Jt^^fflV^^rV^cO 2|s:^Bj(ct5\,^-r«^^»®tC«»?g*<£ffl-r5^. M 
aiX'h^coifint LV^. i^f^. igcD^ 5 0M«% ( ^^y^mt UTJiL iI,NaI.KI,CsI,C 

mmm.'mitmzicivxQ. i-2onm.%x'h^(7>^n m^^t-y . Brztmim<m^'^h-t (mmitL 

tL<. 0. S—^mXX'hheOiflX'OntLU. -CtiLiBr, NaBr. KBr. CsBr, CaBr 

[0057] ( 2 ) 2^i: O^m-ffcit^J. h^TJl-^fl^ry^E-^ 



(C16) )0 2- 353432 (P2002-353432A) 



T-#-&. ^KD^Thlit. Li I^fU5^'-'>A3- 

[0058] Buie«»«(i't° U /uy/Hb 

ti>X'^^. v-gfe5Dt3 J; 0 y;Hb$-y:'l.*l-^«i. 
Polymer Electrolyte Revi 
ews-ltiXX/2 ' (J. R. MacCal lumfc 
C. A. Vi ncent<7)it|i, ELSEVI ER 
APPLIED SC I ENCE) tlEig^iX/t-fb-^it^ 

Chem Soc. Japan, I nd. Chem.Sec, 46,779(1943), 
J. Am. Chem. Soc. 111,5542(1989), J. Chem. Soc.. 
Chem. Com mun. , 1993. 390, Angew. Chem. I nt. Ed. 
Engl.. 35,1949(1996). Chem. Lett., 1996, 885, J. C 
hm. Soc, Chem. Commun. . 1997,545tc:IB^§iXTC^S 

[00591 ( 4 ) lEimmiFtm 
^^mizi5\^x. mimmmMm(7>mmtLx, mmt 

t:mm-ri>ztt/ix'^?,. 
( a ) ^mEimmMm 

^^mzmm^^^^mjEnMmmmtLxi±. n, 

N' N' -b':^ (4-;'<b=?r>-7x 

1' -b'^x^^l-) -4. 4' -i^'rs 
:x (J.Hagen et al ., Synthetic Metal 89(1997)215-22 
0) , 2. 2' , 7, 7' -■ fh7^X(N. N-i/- 
p-;< h^>'7x— /PTSV) 9, 9' -Xb'ob'^/l^ 
(Nature, Vol. 395, 8 Oct. 1998,p583-585t5 it/ 
WO 9 7/ 1 0 6 1 7 ) , 1 , 1 - b'X < 4 - ( p 
-b'JyUTSy) 7x— ;U} S^^n'^^-^-^cTJSm^fS 

63835 9-1 94 3 9 3-ti^fg) , 4, 4, - b'X 
[ (N- 1 — f 7f-;P) - N-7x::i;l'riy] b'7x 
-lUX'it^^tl^ 2miii±.C03m.T S 2<iJiUb 

m^5- 2 3 4 6 8 1 -f-^lg) . h y 7 x-;U'<.i^-fe'y 



>(*ffii#l*^4, 9 23, 7 7 4-f-. #^^4 - 3 0 
8688#^#g) . N, N' ->''7Xr:/P-N. N' - 
b'X (3-p<f-;U7x-;l^) - ( 1 , 1' -b'7x- 

;u) -4,4' -zyT^ym<7)^mm'JT^y (mmw 

ffm4. 7 64. 6 2 5-^). a, a, a' . a' — r 
h^^^yU-a. a' -b'X (4-i^'-p-hy;PT5 

77x:=.;W) -p-^i^Uy (#gi¥3 - 2 6 9 0 84 
-^i^lg) , P-7x-l/y~^'T5>i^»f4c, ^^^^i: 

L-c±«sWici^«?4-^=3: h y 7 X -;pr $ ymmtiii ( 

T4 -129271 -f-^fg) . ^-;PS{C^#:^v'r 

5 yST&^ISifcffla^LyC'ft-grJfJ!) (^^^4 - 1 7 5 3 9 
5-f-<2^$g ) . I- y^-e 3 ^^#]^T 5 >i-^y h ^ 
ii^ L^C^gj^yr 5 y ( ^m^4 - 2 6 4 1 8 9#<^ 

#) . x^O)Ui[mt:^^^^mi^Ts.y mm^4 

-2 908 5 i-f-<&|g) . ^y=J>vyai.~Mt-^^ (# 

^¥4-3 64 1 5 3-^i^fg) . 7;P:tl/>«-C'3mT 
S>'2:^L^*>t7) (!»g8¥5-2 54 7 3^d^fS) . 
bUTSWb-^ (!^m^5-2 3 94 5 5-^^^8) . 

V V)VT S 7 b'7 X ( 5-3206 
34-f-^lg) . N, N. N-M)7x^;PT5i^il^#: 
(#^6-1 97 2#^fg) . 7xy^ifi^'>«JiSr 
W-ri.^S]^i^'T5y (#^¥7-1 38 5 6 2-^) , 
i^'T 5 J 7X - ;W7:c^ > h 'J y ( 7 - 

2 5 2 4 1 4^^jm) m^z^^fth'^mmr s ym.^n 

[00601 ^ -^c. ifrMiETL^iMW^fi: LT{i. a 

■^;t'f-:3}-7xy (Adv. Mater. 1997,9,N0.7,p557) . 
^^Yfi^lVYiri^^^y 3Ly (Angew. Chem. Int. E 
d. Engl. 1995, 34, Nc3,p303-307) . 2, 8-S^''\^ 
i^;UT>::<.^ [2, 3-b:6, 7-b' ] i^'f-:t7x 
y (JACS.V0II2O. N0.4.1998.P664-672) ^c7)jJ-U3> 
^t7x>"(t-^, H^Uea— ;W (K. Murakoshi et a 
l.,;Chem. Lett. 1997, p471) . Handbook of Organic 
Conductive Molecules and Polymers Vol. 1,2, 3, 4 (N 

ALwy^ wiLEYtiiiK) fciem$ix-cv^i,.-Kur-fe^^>' 

f^^*. (p-7x::^^>'b'r:^>) J3J:t/-ecof^ 

/-Ky^x-p>b'czi^>i3j;V-ec^f^#«s. 
^:t7xVi3j:V-?-<0^f*c. .-KUT-U^tJj:t^-e<^ 
ii'^^}Yiv^Vyiii.xf^<rmmm(rmn>^^ 

[ 0 0 6 1 1 iE?L (*-/P) ffe3^«*^[lC{iNature, Vol.3 
95. 8 Oct. 1998.p583-585tCiSm$tl.TV^^J:3{C:H- 
j^yV\^^)V^:2yVu—)Vthfiih\z^ M'.x (4- 
7'o^7xri/l^) T^—^J^'^^^'7'cx2Ty^'iL^— 

5to, mdmm^m.<nii'.y-yi^-^)\Am (^sm?^ 

;i«Oli«) 2■^T37'ca6^^Li [ (CFgSOa) ^N] <^ 



7) )02-353432 ( P 2 0 0 2-3 5 34 3 2 A) 



[0062) ( b ) mmiEiimmim 

4. 5eViJLh5. 5 e VJaT-CS>'S^C: t < . 

$^>tC4. 7eVmi5. 3 e VtJtTT'&§^i;*-'^?t 

tf-fb-^^^^^i: ul. CuSCN, Cuin 

Sej, Cu (In, Ga>Se2, CuGaSej, C 
U2O. CuS. CuGaSz. CuInSz. CuAl 

scN*w*L<. Cu i**«i>^gF^tv\ m^^tj\^ 

LTtS, GaP. NiO, CoO. F e O. Bi jOg, 
M0O2, C r2 03^^^{fS^i:*iT'#^, * 

^ Lv^*-;!^ff»S{4 1.0X1 0-«— 1 . 0X10* 
cm2/V- sec-CJ)"?. $^{C»*L<{il. Ox 
1 0-3~l . OX 1 03cmVV - s e cX'hh . 

tc. ^wmwmmm(r>nt. L\^mmmi i . o x i 

0-8-1. ox 1 02S/cmTS>D, $iotC®*L< 
til. ox 1 0-6~l 0S/cm-C3i-?>. 

[00631 *iiB8<7)3tig^{i:, imm<7m^-i-ym 
mw^m^'^xm^^n. ^cr>mm,z-^^^x\imzm^^ 

[0064] ^%m(^±m=F<7^n^ L^mtmrnb lt 

r 1/ -f -fe V-tf — ^-^ - y^—-^£ i:'ioaii-fe y y 

=5: y-9^-co i o LTJEfflf ^ C i: i> 

[00 6 5] 

[iiM0«ji m'^zmmm^mwx^wn^^ ^iiz^wm 



'J>S?5 6«*%. l^Sl4®i%. X^^>:5^Ua- 
/P3®*%#tf^7K^?ettC. *i6S9 9 . 9 9%«7)T;P 
5 - .>Ac7)ia^S^ ( W$ 0 . 5mm. «»c^^^® 

a2cm2) ^^mm. ^m^imbLxim\^. 

iag6 Or-Cf^fflffiSrjE^i: LX 0 . 5 A(7)^m»£^4 

[0066] '^htltzmmT)V^~^J^mS.^ O . 3 m 
o 1 /l.<r>Wl^^m\,zWAL. iSigl 5X;T2 5 V£^ 

5 ^mma LX . T)v 5 —'^j^mm<r>mm-\m 

ffitc:ij§*<^7 3 O nm<7)S-fl:T/^S^'>^<?)^JK^?^^ 
L7t. ^S^^^IiMM ( SEM> l-i 05ZM^M2:« 

^Lyti:::^. SJK^MWi. TfeKOP@*n 2 0nm 

(r>nmcomumK ^'t^mmm2 o o nmco^ranT^ 
^mz-:t^mm^m<^wM {mumt^iE^nmc^mA^ 
A^^um.) x\ -<X7cmizmwm?:i>->xmnLx\^ 
^ztimmx'tfz. :i(^mi,zi5i^^mnmii3 3% 
xh^fz. tfz. miEmBm^cr>miznLxmm.^j:mm 

^j:i^x/izf^mmimco^u >mtzx .g,x -y^^ym 
m (am<^ikk!!m) ti^T, $BfL^^%p^5*>'3o 

nm~6 SOnmCOmMX'm^^TJi'^—'yj^mm'ti^ 

mtfz, 6oonmi X'mmm m^coi^m^miicowL 
mifin^tifz^K eoonm^mx.^miinm.xii. m 
iicmbnmiziii^,-y^i^^t. *B7LoggDgp*«iga$ 
iit:mi[:TJi^^-^A<7)^^mizti. m&^mmmm. 

[ 0 0 6 7 ] 2 . mfi(m^(7)mmtm^ucoim 

j^mLtMrncommmmt^. i®»%«okauci4 
mmizmmt. mBT)Us.-^j>.mmt:mmtLx. ?a 

« 5 O'CX'B 1 m A/ c m2 cr>-^m^m&X'mMi'fr 

\\ mii'¥(Dmz^<Dmm't:mtii^-^^m^'S:n^ 

t^. mMmmt:^^^zkizxr> . ^cTymn^m^mmL 

ML. mil<r)mi^&J^^^ii5 OOnm t^-^fz, Zd 

LX. mm^<^^mL'¥-mi>mntLxym^tifzr:'. 

^(^^n'l&.mm.wm^t^fifz. ^i^iz. ±(omiii&t:m 
MiyLKiimp-^it^ztizxK^. mn.<om^^son 
m~7o 0 nmcosmx^ttzmm^imLtz, mi\M 

^mFFii'mm^tifz. 
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[0068] iXiZ. Lagmuir-Blodgett 

^^^^'tMzmmmi.zm^-rh^uj^b^bti-t^^j: 

Sigl 0//mtOffi^{cJ:-:.Tm$ix-S.T^-^>'\-:5'->' 
(iE*?^. 1 X 1 cm) ^fflSt^^. i 

^\,zmmzimLx^^h^'><^t^x^\%±if. m 

, 0 o'c, 3 o^^jiMa l 

-ymMnzm^it^fitz, 

[0069] 3 . WL+^^^^^i^cSSfe^ 
V)i^dr)VmX'^^Lfz^mi'i^¥l 5 nmcTXT:?"^— fe' 
STi OzCO^^f^TOIi^Sr. ?ajgO. 2«M%t'M* 

$r7":7a>';^'^— 9-- (0. 3mm) 2:$^^T'*fFB|§ 

XT i oM=f-'&T)V^'t^Wi.zmMhtz. i^^m m 
=fwm.m. ( s EM > Tf^L/cMa, t i o^wlwh/^ 
miin(^m.=Fm±.izwmL. im^ixx^^^^iium 
u^ixfz. m.mz^ ^^mw.^mm^x\ aso'cx- 
2o-!^ism^mLtz. ^<7)mnz^^x. mii^\,z^m 
^titzT i Oi'm-(r^mimmLx^mL$miii^j: 

-y fzmi-iJ^ S E M x^mm^fifz . 

[0070] 4 . mm^mcrtrnm 

^Tl^^m\<Z7 5 0 nm^xm^^-h. 

ig#:fefg (feSR-1 ) |g^L-^:r-fehriM);P: 
t -V'9y-)V : (2:1:1) o^g-^^^jgiE 

{Cigjg3Xl 0-<mo 

tcm!rai?Ji: tt. P-C9H19-C6H4-0- (CH2C 

H2-0)3- (CH2) 4-S03Na<7)«jtO^iix;P 
*>-MP##:^0. 0 23mo\/l.cr>m^hti:hko 

\.zmmLx^mm.mm<nmm'kmmvtz. mz^ sx-i^ 
±.m(^m.mm&mmm^zmmLx . m#T4or-r' 



mtziy-:>^mmmmi*:m!mmi!i^'^^tit:. 

[007 1] 

c^bs] 




HOOC LJ 

COOH 

[0 0 72] 5. 7tm^j^Tl^-f-t>^- 
-fe>'^^-) <7>f^ 

S»ti<7)*^ y >- 7 ^ ;UASco 7 P-j^MX'S.— »f 
- (J5$2 5/xm> ^JfAtrM^a-^ip-ti:. X^—^- 
1 2 OX:tcJga tM»lx^JC«L^. § i^iz-tfU 

ox -y i/gp ^j^Tti^ iymmmmmxi^-/u l tz . nmc^ 
mi(o^-^~mzh hip^i.ifym'ffzmMm&.mcm 
fLSratT. msmt hx^i-2/Y&-i/^^m 

= 15:35:1 (SJUt) «0ffifig*>4>^l»Sia^i® 

sr^(7)«s?L*- t^^mm^^mm LxmMm<7)-i^{,z 
^m^Lfz, 

[ 0 0 7 3 ) a 1 mkLtz%m^mMm^-i p<- 
'j^ty^-<7y^mmm^t:7^-r.m\^. utwA 

mtto^i^^s. 3i,i.^mm^mt.fzii.-^^m^ 

[0074] 6 . :<--J-^y^-<^%^]^tiCOm^ 

^^m^mnf^'^'^-ymMmLf'Z^iytx.fz -^jum 
m (■&mmmmm^ym^tifzmiicowMtmMmz 
t^^LtiA^mm) (immxi>*)^crmimibx^\>^ m 

M^iULx. yfary^-i^-irm^Lx. ^msimx' 

^■^yyyyy^m^^x. ±mco4 ^i—i^'^y^—Lzn 

mm^m^v^m'^Ltz. ttz. -i/^-^m^m^^Bm 
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Lxytm^iX^^ hfl^^mmtfz. HiObV-fe;P (ffi 
a*«Jl OOjumM liWL (□@J&512 0nm) 
LT^3 0 0 0ffltcffllt. t^-^T#b-^-fe;kT%^-r 
i-ffilg^tmeSJi. 3000ii<?:>m<7>3tm8i[JE®5r-^lt 

ai7LP@3&*l 2 0nm<?)Jl^{i3x 1 OSii/cm^ 



[0075) m<?)PS3&JM^:«. ^H&TJU S 

[0 07 6] 
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[0077] \^^-k:/Ui)>i^cr,^m^Mmii\' ^-ttlh^ 

mmmimt lxh^^^^^^k ^mrnmr i 02 

m.^Mizt5\^x^m^Li>mm^ti. m.^M:mzn 
[0078] i^mmmx'\i.T i o^1t^t^^z-:>\^xmm^t 

■m^cf^%\m(^m^^Lfzi3K mcr)^^ (ZnO. Sn 
^:fi^^4 0 0 n m— 8 0 0 n mtC^^ftT^^-g)^ < i7) 

s=5:i.fe«. m-&.mymm. m^^mm. ^mytm 
mc^smmizhfz'yxm^j:^-^^^^ i,-^mm^m?: 



[0 07 9] 

[^(D'^m'i &L±.mmLfzx o iz. ^^^izxmt. 

m-r^^bt/ix'^?>, tti. :*i^mizitni. ^ft^ 
^<7>^m^^mmmz^-^m^mmi^ymm.ii^iix 
x/%m=F^mm-hztifix^h. ttz. ^^^^miz^ti 

mmzm^^^zbX'ccutzitt>i,m^mTu-( -izy^ 
-mm^mb^j:^, 

-b y^-izmm Ltz~mm(r>^-mmmmmT^?>, 

[1^-f-oSiBj] 

2 mma^^m 

4 'DS/Jn«^ 

5 lEItWf^J 
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3^051 AA04 AA05 AA08 AA09 AA14 

BA05 GA03 GA20 
5H032 AA06 AS16 CQl CQS EE08 
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